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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Before the Examiner 
Ayal I. Sharon 
Group Art Unit 2123 



In re U.S. patent application of: 
Oleg Wasynczuk, et al. 
Serial No. 09/884,528 
Filed June 19, 2001 
DISTRIBUTED SIMULATION 

DECLARATION OF DR. PAUL C. KRAUSE 

1. May name is Dr. Paul C Krause. I founded P.C. Krause and Associates, Inc. 
(hereinafter "PCKA") in 1983 and serve as President of the corporation. Since 1970, 1 have also 
held the position of Professor with the School of Electrical and Computer Engineering at Purdue 
University. 

2. As president of PCKA, I oversee and have knowledge of all of the activities of the 
several employees of PCKA, including the sales and marketing of PCKA products and services. 

3. PCKA has its headquarters in West Lafayette, Indiana and specializes in the analysis, 
design, and simulation of power systems and power system components, with particular 
emphasis on terrestrial power systems and power-electronic-based systems being used in or 
designed for ships, ground vehicles, aircraft, and spacecraft. In 2003, PCKA expanded its 
operations and opened a new office in Beavercreek, OH. Located just minutes from Wright- 
Patterson Air Force Base, this office supports numerous Air Force programs and research 
initiatives. 

4. PCKA is the sole developer and provider of the Distributed Heterogenous Simulation 
(DHS) software under the present patent application. 

5. The DHS software sold by PCKA includes the following features: 
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a first executing process that: a) implements a first continuous-time model to simulate a first 
subsystem, the first model being programmed in a first language and having a first state variable; 
and b)sends a first series of state-related numerical values, each numerical value reflecting 
information relating to the value of the first state variable at a different point /,„ in simulation 
time in the first model; and 

a second executing process that: a) receives said first series of state-related numerical values 
from said first executing process without said first series of state-related numerical values 
passing through a centra^ communication process; b) implements a second continuous-time 
model to simulate a second subsystem, the second model being programmed in a second 
language and taking as an input values from said first series of state-related numerical values; 
and c) outputs data representative of a state of the second continuous-time model. 

6. PCKA has recei ved funding from numerous U.S. government agencies including the 
Air Force Research Lab (AFRL), United States Army, United States Marine Corps Systems 
Command, Missile Defense Agency (MDA), National Aeronautics and Space Administration 
(NASA), Naval Sea Systems Command (NAVSEA), Naval Surface Warfare Center (NSWC), 
Office of Naval Research (ONR), Tank-automotive and Armaments Command (TACOM), 
United Stales Naval Academy and United States Naval Postgraduate School, as well as several 
private companies. 

7. To date, the PCKA DHS product has been purchased and/or adopted by many large 
and technologically sophisticated companies, including General Electric (Global Research, 
Aircraft Engines, Power Systems), Boeing Commercial Aircraft (for use on the 787 program), 
Northrup Grumman Corporation, Rolls Royce Corporation, Smiths Aerospace, and General 
Dynamics. 
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8. Typical purchase orders for the PCKA DHS product are $20,000 to $40,000, 
depending upon the selected options. 

9. As an example, attached as Exhibit B is a purchase order from Boeing Shared 
Services Group for the PCKA DHS product in the amount of $38,000. 

10. As a further example, attached as Exhibit C are two purchase orders from GE Global 
Research for the PCKA DHS product in the aggregate amount of $32,000. 

11. As is well known, these are very large, extremely technically sophisticated companies 
that purchase research tools based upon their technical merit and not based upon advertising and 
marketing programs. 

12. Such commercial success of the PCKA DHS product is evidence that the DHS 
product is not obvious in view of the prior art, as these companies could have simply used prior 
art techniques for simulation rather than purchase the DHS product from PCKA. 

13. The PCKA DHS product was used by researchers at Norlhrup Grumman and the Air 
Force Research Laboratory to model and study the electrical-power system of the U.S. Air 
Force's high-altitude long-endurance (HALE) unmanned aerial vehicle (UAV), These 
researchers (in consultation with PCKA employees) authored a technical paper describing the 
simulation and the PCKA DHS product that was published in the November 2004 issue of 
Aerospace Engineering, published by the Society of Automotive Engineers/SAE Aerospace. 
The article describes the nearly 21-fold speed increase when using the DHS product simulation 
incorporating three computers as opposed to a single computer simulation. This article is 
attached hereto as Exhibit D. 

14. The adoption and use of the PCKA DHS product by sophisticated users such as 
Northrup Grumman and the Air Force Research Laboratory, as well as the publication of a 
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description of the DHS simulation product (described as "new" and resulting in "significant 
improvements" in processing speed over prior techniques) in a prestigious technical journal such 
as Aerospace Engineering, is evidence of the non-obvious nature of the DHS product in view of 
the prior art. 

15. The PCKA DHS product was also featured in the December 2005 issue of the Air 
Force Research Laboratory's Technology Horizons magazine (attached hereto as Exhibit E). The 
article discusses the simulation speed increase allowed by the DHS product from 1 17,800 
seconds of simulation time for each second of real time to only 120 seconds of simulation time 
for the same one second of real time using the DHS product on four inexpensive personal 
computers (a 981-fold speed increase). 

16. Again, the adoption and use of the PCKA DHS product by a sophisticated user such 
as the Air Force Research Laboratory, as well as the publication of a description of the DHS 
simulation product (described as "substantially increases simulation speeds" and "markedly 
reduces engineering design costs" and "supports the integration of propulsion, power, thermal 
avionics, sensor and directed energy weapon subsystems at a level of detail not before possible " 
(emphasis added)) in the Air Force Research Laboratory's own technical journal, is evidence of 
the non-obvious nature of the DHS product in view of the prior art. 

17. Of particular significance, the U.S. Air Force has awarded PCKA a $49 million IDIQ 
SBIR Phase III contract to support the commercialization of the DHS product. Furthermore, the 
Air Force has invested several million dollars in fundamental research that makes use of the 
DHS product to perform higher-level research objectives. 

18. The U.S. Air Force's enormous financial investment in the PCKA DHS product is 
further evidence of its non-obviousness in view of the prior art. This is particularly true in view 
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of the fact that the Air Force is an extremely sophisticated consumer and user of such simulation 
tools. 

19. Based on my over twenty years of experience in the field of complex systems 
simulation and my knowledge of PCKA's competitors and their products, I believe that PCKA's 
competitors would copy the simulation methodologies described in the patent application if they 
knew that it was not protected by a patent or pending patent rights. 

20. The covered simulation products have enjoyed exceptional commercial success, are 
believed to be at risk of copying by competitors, and solve problems inherent in all prior art 
simulation systems that were not able to be solved by the industry. This is evidenced by the 
large investment in and purchase of the DHS product by the world's most sophisticated users of 
system simulation software. 

21. 1 hereby declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of the application or any 
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Deliver this PO to: 




MR. LUCAS 



Bill To: 

1 Software House Mernstiona) 

2 Rivcfvicw Drive 
Attn: Accounts Payable 
Somerset, NJ0B873 
Vendor: 

P C KRAUSE AND ASSOCIATES 

MR. LUCAS 

Phone; (765)464-8997 

-?ax: (765)464-1017 



Purchase Order Number? 

YN9RL 



SMp To: 

BOEIKG SHARED SERVICES GROUP 

8002S;2UTHST : 

m?^S2:ipC^DGOR4 

PG* 3418461 

KENT WA 98032 



US 





BUYER 


SHIPVIA 


CURRENCY 


TERMS 'J 


06/22/2005 


Amanda Hoffman ; 


UPS GROUND 


US DOLLAR 


NET 30 


QTY 


MTGPART3 


DESCRIPTION 


UNIT PRICE 


TOTAL 


1 


NONE 


DISTRIBUTED ffiTERbGENEOUS SIMULATION : ' 
Vernon: 0:0 j WH^WS-9^0W 

MFR: PC KRA USE AND ASSOCIA TES | : ^n^agc::ESfC5lrSH J : 
US " ' : . * 
End User Name: LINDA DANIELS 
End UscrPhonft ^2663725 

EndUscr/Enmife 


10.00000/ 




: -' ;;V I 


NONE 


BiSTRTmiT^ 

S^^L^ACKAGE^SHIUHKW^ '" ' : \ \ 
Vcrsion;..0.0 j WINDOWS 9mmr^^dc^':\ CDROM • 
MFR: ^CKRAUSE AND ASSOCUlES ^| Lan^agc: E^GLICTv 1 ' 

us ' 

End met Nai^r^lNDA: DANIELS : 
■Ei^,UscrPh6iic: : 4252<>63?25 ,\ 
En4URcr : Eman:il^.S:p^ 




10,000.00 


I 


NONE 


DISTRIBUTED HETEROGENEOUS SIKCULATION* 

SmmJVL PACkAGE/SHRfNKW . 

Afaricm': 0:6 j -WINDOWS 9^^p^fMEOT j'\CDROH; 

&r^: PCKJlAUSEA^ ■ ' 

us ■ : ---- ! - • i 

End User Name: LINDA O AMEL£ 

End User PUonc: ^252663725 

Ehd U&crEimii: LI>0>A:S.DANIELS^OEING.CON1 




18.000.00 


Order Sprciilclnsumtluos: . '..^-.7 ; 
PLEASE REKI^CEQUbT 



v/^/^wu nm«; a:ib F« TO: 1785.4641017 8 917654641017 
Page: 002-002 



General Instructions: 

1 . Tf you receive multiple faxes for the same PO number, please do NOT process. 
;2,Do not include any- pricing in^nrmriaii in package, 
3 . ^Notify u$ immediately ii 'you arc -unable to ship as specified 

5. Ok to add Shipping and/or handling charges to invoice . 

6. Software House 'fori is tax exempt NX Tex Exempt^ 22-3009648 

Important: 

Please fill in the followJi^ Information & fax back this sheet 
Your confirmation f 't&& /3*/-*002L 
Expected ship date 

Approx. Shipping Cost Q Thank You!! 

PO*YN9RL 



Subtotal; 

Freight: 

Tax: 



38.000.00 
See Instructions 
See Instruction* 



Total: 



38,000.00 



Jtow30 t 2Qo5~ 
O 



Authorized by: Amanda Hoffman 

Phone: (732) 868^8988 Fax: 732-302-9730 

Email:. ainanda_hoHman@iihLcom 
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INVOICES 
2PCKASHI 



INV . DATE 
06/23/05 



PAY AMOUNT DISC TAKEN 
38000.00- | 0.00 



i 



DATE 

08/08/05 



CHECK NO. 

230848 



VOUCHER NO. 
VOUCHER 296497- 



VENDOR KEY 

49223- 
STET AMOUNT 
38000.00 




38000.00 



0.00 



380001: Oft 



SOFTWARE HOUSE INTERNATIONAL, INC. 



TWS DOCUMENT CONTAINS ULTRAVIOLET FIBERS. CHEMICAL STAIN FEATURE, AND A TRUE WATERMA RK ON THE BACK - HOLD UP TO UGHT TO 




QHQizft Or 



«• 2 WBua«* i:oii too i esi: 20?qqsoQV3a 1 £ «• 



ut nesearcn uenter ±z/o/zvvh c ; *o haul vui/wxv raA vox 



Purchase Order 

GE Global Research 



f PURCHASE ORDER NO. 

,A02 700106506 


REVISION 

0 


PA3E 
1 


ttm nmc«A«c ow>» no, *u»t wear on au. invcscm. wck^g 

V i£S*. CARTCH* AMD CORS«^0«I>fiNC6 S*£IXT1KC TO TVtt ORDER. 



SELLER PC KRAUSE & ASSOCIATES INC 

HENTSCBEL CENTER 
1220 POTTER DRIVE 
WEST LAFAYETTE, IN 47906 
United States 
Phone: (765) 464-8997 



Fax: (765)464-1017 



3HIPTO: 

GE Global Research 
One Research Circle 
Receiving Building 
Niskayuna, NY 12309 
United States 

/'BILL TO: 

GE Global Research 
Accounts Payable 
PO Box 9531 

Ft .Myers PL 33906-9531 
I ted States 



y««OR7Htt PUICKUg-ORCBIl: 



JSTCMER ACCOUNT HQ< 



VENDOR NO 

928109 



DATE OF ORDER / BUYER NAME 

06-DECr04 PRATICO, S 



revised; date .7 buyer phdne number 

1 518 387-5590 



tYMENT TERMS 

01 60 



SHIP VIA' 

FedEx 2Day #012200714 



F.OB. 

Destination 



IE?GHT TERMS 

Collect 



REQUESTOR/ DELICTO 

KERN/ JOHN M 



VENDOR COMTACT / TELEPHONE r - * : 

I»ucaa; B (76 5) 464-8997 



NUMBER i DESCRIPTION 



Jtx ,y ^uSG^iQUE x©g«rcixxiy ull. 

Bvyer and phone number listdd above. 
*ii *************^ ********* 



as a 
inconsistent 



II TEGRITY STATEMENT . If you 
that appears to be 
aid fair practices in its' 
local GE Ombudsman as follows 
Ore Research Circle > Niskayi na 
**************************** 
as per quotes 112904-1 5 
***ALL ITEMS ON TEIS PO 
12/30/04*** 

Distributed 30-DEC-04 
Heterogeneous 
Simulation software for 
C running on Windows OS 



********* 
Suppl ier become 
with GE\s Policy 
upplier relationships 
GE Ombudsman; GE 

, NY 12^09. 
***************** **>)** 

120604-1 
MUST BE RECEIVED BY GE 



DELIVER TO: KERN, JOB* 
EP-lll-I 



DELIVER TO: KERN/ JOB* 
EP-lll-I 

Distributed 
Heterogeneous 
Simulation software for 
Simuiink running on 



■L 




tf ***^i ****** ******* * 



30-DBC~04 
M (1.00) 

M (1,00) 
30-DEC-04 



2.00 



2.00 



2.00 



awajre 
to 

Vou 

Glob al 



of any si 
maintain " 
may write 

Research, 



** * 



*** 



Eacl 



Eacl 



*********** 

GlLOBAL 1&SEARC& 
2000 



Eact 



it nation 
lawf ill 



bo our 



10000 



;c£?*v£e.-o«' r His- ssoes oorsr^tn^s^You^ce^Rc^Dtt thw:au^*^^al !S1iv.co^crm^n:£ with all osk* 

*5'$T*«m*TE =SE»AC CHAROES'WVOICSD 1 . 

CSSiL.S&lV&PV HOUas-ARE ?0t> i,5C Pvt MO** UNLESS GT«€CWS3 4U?HCe2EDB't THE JNDESSSNEO'. 

3T6;,Thi» ontor «xpr**»f-/ Mr*«e«ptftnt* to thri#rmr«*M&<»:ll».lta» ftn<f btcK of tWt form, and- **y;l>urch*iM Oftl*f : 
ppfeimnt ifcachtd Wtlo. Any tUditfertj! or ctfftrwn :«rmi, wNthtr or fvst mrttriiity ,cMf#r«ni Mt fcrth H any eommunttltiofi 



Total 



*** 



** 

ON OR BEPOB$ 
4,000.00 



20,000.00 



N 



N 



AUTHC«iZED'S!GWAWE ■ ' ' 



1_ 



x^/b/ ^vv*' x : *o 



fAUL WC/VXV 



Purchase Order 

GE Global Research 



PURCHASE ORDER NO. 

A02 700106506 



REVISION 

0 



PAGE 

2 



THS PURCHASE ORD01 SO- «U$T APPEAR ON AU- tf*V0tCE5, PACK^G 
UtrtTSSraS AKD CORgS**WSHCS RtLATWC TO TH8 ORDER, 



SHIP TO: 

GE Global Research 
One Research Circle 
Receiving Building 
NIskayuna , NY 12309 
United State© , : . 



SELLER: PC KRAUSE & ASSOCIATES INC 

HENTSCHEL CENTER 
1220 POTTER DRIVE 
WEST LAFAYETTE/ IN 47 90S 
United States 
Phone : (765) 464-8997 



Fax: (765)464-1017 



r'BIUTO: 

GE Global Research 
Accounts Payable 
PO Box 9531 

Ft. Myers FL 33906-9531 
t^nited States 



JSTCMHR AOCOU>iT NO. 



| VENDOR NO. 

928109 



GATE OP ORDER ' BUYER NAME 

06-DBC-04 PRATICO, S 



FOR PROMPT PAYMENT YOUR JNVCHCE KUGT 
iipROR THIS FURCHASE-ORPEEL, ' 



REVISED DATE/ BUYER PMONE NUMBER V 

1 518 387-5590 



VYMENT TERMS 

01 60 



SHIP VIA 

FedEx 2Day #012200714 



F.o.e. .. 

Destination 



(EIGHT TERMS 

Collect 



REQUESTOR / DELIVER TO 

kern; join m 



VE«DORCO^ITACT/^tEPH0^4E; . 

Lucas, E (765) 464-8997 



PART NUMBER i DESCRIPTION 



UNIT PRICE 



EKTENStON 



DELIVER TO: KERN, JOBS 
EP-lll-I 



DELIVER TO: KERN, JOB* 
EP-lll-I 

pistributed 

Heterogenous Simulation 
software for Fortran 
running on Windows OS 



DELIVER TO: KERN, JOBS 
EP-lll-I 



30-DEC-Q4 

M (1.00) 

M (1/00) 
30-DEC-04 



DELIVER TO: KERN, JOIIS 
EP-lll-I 



30 -DEC- 04 
M (1.00) 

M (1.00) 



2.00 



Eaci 



2.00 



2.00 



Eacl 



Eact 



2000 



TiS : S-"0RHR : 'CW»=T1TUTSS-YOOS CEFHR C^ON' THAT ALL; VATES3AL IS )W CCr<FC?lNWi~E WT-( AU OS*~A 
sO^iREVEKTS ■ " : ■.■'*■ 
■ ?r<*-*-i5'J*5 JNLE55 'SFSOriE^ 
aSTA.'mAJE : PREPAID 'CHARGES *\v'0*'C£D 

CEa^'-DEy^r.HQUR5-APE7©AM'--3 : .i: ' MCtt - PR. mE3S OTHEPW SE -AUTHOR THE iJNCSRSi&'iSb 

?W VC^f ST<E ; S?CES A*JD\$E ■Tfl»-C£RT-WCATE*iO U-OSeflWOC, IF APPLICABLE 

3TB: ThU «rd* r #xpr«s«V flmsU Moqfrftcrto tt» Urm# tt«*d «t tr»» to* and »*ck cf thlt form and on vyPiirch*** Qfdir 
ppumsiit itKhttf htnto. Any udttonil or dHtorw: ttrmi, %tfwtt»r or not tnateriiDy d»»r»it, it! ftorth tn my cammunltttbn 
in tnc «B*r srf osJtcUd tnd w# ftw&y njjtetfd.' 



Total 



4,000 .00 



N: 



N 



N 



».BB9,gg 



*UTHQR£ED SIGNATURE. - ■ 

.ADO? £53 AU CORBESPv^OENCE " 
CBQtob*iR0§o*rvh 
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Purchase Order 



GE Global Research 



f PURCHASE ORDER NO* 


REVISION 


PAGE ^ 


Uo2 700107716 


1 


1 , 


( THIS PURCHASE ORD6* NO, MUST APPEAR ON AUWVOfCES, WVCKJWTS 
\UST8, CARTONS AND CORRESI*ONDENCE RELATING TO TW3 : ORDER J 


/SHIP TO: — < 



SELLER: 



PC KRAUSE & ASSOCIATES INC 

HENTSCHEL CENTER 

1220 POTTER DRIVE 

WEST LAFAYETTE, IN 47906 

United States 



6E Global Research 
One Research Circle 
Receiving Building 
Niskayuna, NY 12 309 
v United States 

/&illy6: ..; , ■ : " :-. 

GE Global Research 
Accounts Payable 
PO Box 9531 

Ft. Myers FL 33906-9531 
I United States 



^CUSTOMER ACCOUNfT NO. 1 VENDOR NO. 

1 928109 


DATE OF ORDER / BUYER NAME 

12- JAN-05 APPIOy J 


REVISED DATE / 8UYER PHONE NUMBER. "\ 

rS-JAN-OS 518-387-6489 


PAYMENT TERMS 

01 60 


SHIP VIA 

FedEx 2Day # 0122 0 0714 


Destination 


FREIGHT TERMS : " 1 ' 1 " 

^ 4 ' Collect • ., 


REQUESTOR /DELIVER TO 

KERN, JOHN M 


VENDOR CCWACT,/ TELEPHONE 

Lucas/ E (765) 464-8997 j 



PART NUMBER / DESCRIPTION 



DELIVERY DATE QUANTITY 



Biyer and phone number list* d above. 



*********** *************** 

INTEGRITY STATEMENT . If you 

at appears to be Inconsistent with^tiE's Pollcj 



tt 
ar 



d fair practices In its' supplier relationship s, jou may write to our 
lc pal GE Ombudsman as follow s: GE Ombudsman, GE " " ~ " 



prie Ifesearch Circle, NIskayina, NY 12$09 
* * * **** ** * * * ******* * * * * * * * * *| * * * * * * * * * 

Attn 



y cru© scions xegarcixng xnx£ 



UNIT PRICE 



EXTENSION 



Eric- Quote 1129C 4-2 ... Be nure to rei erer ce the PO oh ail items 



shipped. Questions, 51^-387-6489 
Distributed 12-MAR-05 
Heterogeneous 
Simulation software for 
Saber running on 
Windows Operating 
System 



DELIVER TO: KERN, JOS* 
BP- 11 1-1 



furcnase 



* * * * * * ** * i r * * * * * * * * * 4 

as a Supplier become 



12-MAR-05 
M (2.00) 



vrcter snoixct re Qirectea ro 



********** **** ************* 



2.00 



Eacr 



2 .00 



**** ***************** 



aware of any situation 
to maintain lawf al 



Glold 



Each 



'^OU^W^tT ^S.OROEiR'.CONSTITUreS: YOUf? G£f?T?PI CATION^ TWT Alt MATERIAL IS I N ■ CONFORMANCE WITH AU- OSHA- 

DO.NOT (NSUeLwiESS SPEQHED. 
SUBSTANTIATE PBEPAjQ CHAPOES INVOICED 

ISSS^S 1 ^ ** 3URS :AR£ 7 00 AM - *J0 P4-M0N, -- FRf. UNLESS OTHERWISE AUTHG^ZED BY TViE tff^RSGNEQ. 
^.YOftK- STATE SALSS AND.USE TAX CERTIFICATE NO. *S-058«340e, IF APPtitABiE. 

NOTE: Thl» ord«r txprwaty touts tcceptsnco to lt» terms statad on trtt fcce and back of thtj form snd on wy pixttov* Ort«r 
*ttppfem*nt ettccbtd n*r*tc Any addition*} or dHr«r»m t*rms, whtthw or not m*t*rtiily dlff«r«nt, sot forth in «ny communication 
from tr» M8tr «r» ooj*ct*d to tnd «r» htrtby nftcitoV 

RDaOK-i . 



al Research > 



ft***: 



2000 



Total 



4,000.00 



N 



N 



000. 



00 



3 



AUTHORIZED SIGNATURE . 

ADDRESS ALL CORRESPONDENCE TO ATTENTION Of 

GE Global Research 



■ SUPPLIER SK3fiMW£ 



